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Description

This invention relates to electrostatic printing de-
vices, and more particularly to a toner removal and re-
covery system for a direct electrostatic printing appa-
ratus.

Of the various electrostatic printing techniques,
the most familiar and widely utilized is that of xerog-
raphy, wherein latent electrostatic images formed on
a charge-retentive surface are developed by a suit-
able toner material to render the images visible, the
images being subsequently transferred to plain pa-
per.

A lesser utilized form of electrostatic printing is
one that has come to be known as direct electrostatic
printing (DEP). This form of printing differs from the
xerographic form, in that the toner material is depos-
ited directly onto a plain (i.e. not specially treated)
substrate in image configuration. This type of printing
device is disclosed in US-A-3,689,935, with the prin-
ter incorporating a multilayered particle modulator or
printhead comprising a layer of insulation material, a
continuous layer of conductive material on one side of
the insulation layer, and a segmented layer of conduc-
tive material on the other side of the insulation layer.
At least one row of apertures is formed through the
multilayered particle modulator. Each segment of the
segmented layer of the conductive material is formed
around a portion of an aperture and is electrically in-
sulated from every other segment of the segmented
conductive layer. Selected potentials are applied to
each of the segments of the segmented conductive
layer, while a fixed potential is applied to the contin-
uous conductive layer. An overall applied field pro-
jects charged particles through the row of apertures
of the particle modulator, the density of the particle
stream being modulated according to the the pattern
of potentials applied to the segments of the segment-
ed conductive layer. The modulated stream of
charged particles impinges upon a print-receiving
medium translated relative to the particle modulator
to provide line-by-line scan printing. In this device the
supply of the toner to the control member is not uni-
formly effected, and irregularities are liable to occur
in the image on the image-receiving member. High-
speed recording is difficult and moreover, the open-
ings in the printhead are liable to be clogged by the
toner.

US-A-4,491,855 discloses a method and appara-
tus utilizing a controller having a plurality of openings
or slits to control the passage of charged particles and
to record a visible image by the charged particles im-
pinging directly on an image-receiving member. Dis-
closed therein is a device for supplying the charged
particles to a control electrode that has allegedly
made high-speed and stable recording possible. The
improvement lies in that the charged particles are
supported on a support member, and an alternating
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electric field is applied between the support member
and the control electrode, which purports to obviate
the problems noted above. Thus, this device is said
to supply the charged particles to the control elec-
trode without scattering them.

US-A-4,568 955 discloses a recording apparatus
wherein a visible image based on image information
is formed on an ordinary sheet by a developer. The
recording apparatus comprises a developing roller
spaced at a predetermined distance from and facing
the ordinary sheet and carrying the developer there-
on. It further comprises a recording electrode and a
signal source connected thereto for propelling the de-
veloper on the developing roller to the ordinary sheet
by generating an electric field between the ordinary
sheet and the developing roller according to the im-
age information. A plurality of mutually insulated elec-
trodes are provided on the developing roller and ex-
tend therefrom in one direction. An A.C. and a D.C.
source are connected to the electrodes, for generat-
ing an alternating electric field between adjacent
ones of the electrodes to cause oscillations of the de-
veloper found between the adjacent electrodes along
electric lines of force therebetween thereby to liber-
ate developer from the developing roller. In a modified
form of this device, a toner reservoir is disposed be-
neath a recording electrode which has a top provided
with an opening facing the recording electrode and an
inclined bottom for holding a quantity of toner. In the
toner reservoir are disposed a toner-carrying plate as
the developer-carrying member, secured in a position
such that it faces the end of the recording electrode
at a predetermined distance therefrom, and a toner
agitator for agitating the toner.

US-A-4,647,179 discloses a toner-transport ap-
paratus for use in forming powder images on an im-
aging surface. The apparatus is characterized by the
provision of a traveling electrostatic wave conveyor
for the toner particles for transporting them from a to-
ner supply to an imaging surface. The conveyor com-
prises a linear electrode array consisting of spaced-
apart electrodes to which a multiphase a.c. voltage is
connected such that adjacent electrodes have phase-
shifted voltages applied thereto, which cooperate to
form a travelling wave.

US-A-3,872,361 discloses an apparatus in which
the flow of particulate material along a defined path
is controlled electrodynamically by means of elongat-
ed electrodes curved concentrically to a path, as ax-
ially spaced rings or interwound helices. Each elec-
trode is axially spaced from its neighbors by a dis-
tance about equal to its diameter and is connected
with one terminal of a multi-phase alternating high
voltage source. Adjacent electrodes along the path
are connected with different terminals in a regular se-
quence, producing a wave-like, non-uniform electric
field that repels electrically charged particles axially
inwardly and tends to propel them along the path.
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US-A-3,778,678 discloses a similar device.

US-A-3,801,869 discloses a booth in which elec-
trically-charged particulate material is sprayed onto a
workpiece having an opposite charge, so that the
particles are electrostatically attracted to the work-
piece. All of the walls that confront the workpiece are
made of electrical insulation material. A grid-like ar-
rangement of parallel, spaced-apart electrodes, insu-
lated from each other, extends across the entire area
of every wall, parallel to a surface of the wall and in
intimate juxtaposition thereto. Each electrode is con-
nected with one terminal of an alternating high vol-
tage source, every electrode with a terminal different
from each of the electrodes laterally adjacent to it, to
produce a constantly varying field that electrodynam-
ically repels particles from the wall. While the primary
purpose of the device disclosed is for powder paint-
ing, it is contended therein that it could be used for
electrostatic or electrodynamic printing.

The latter three devices all utilize a relatively high
voltage source (e.g. 5-10 kV) operated at a relatively
low frequency, e.g. 50 Hz, for generating the travelling
waves. In a confined area such as a tube or between
parallel plates the use of high voltages is tolerable
and in the case of the ‘869 patent even necessary
since a high voltage is required to charge the initially
uncharged particles.

US-A-4,743,926 discloses an electrostatic print-
ing apparatus including a structure for delivering de-
veloper or toner particles to a printhead forming an in-
tegral part of the printing device. Alternatively, the to-
ner particles can be delivered to a charge-retentive
surface bearing latent images. The developer or toner
delivery system is adapted to deliver toner containing
a minimum quantity of wrong sign and size toner. To
this end, the developer delivery system includes a
pair of charged toner conveyors which are supported
in face-to-face relation. A bias voltage is applied
across the two conveyors to cause toner of one po-
larity to be attracted to one of the conveyors, while to-
ner of the opposite polarity is attracted to the other
conveyor. One of the charged-toner conveyors deliv-
ers toner of the desired polarity to an apertured print-
head where the toner is attracted to various apertures
thereof from the conveyor.

In another embodiment of the '926 patent, a sin-
gle charged toner conveyor is supplied by a pair of
three-phase generators which are biased by a dc
source which causes toner of one polarity to travel in
one direction on the electrode array, while toner of
the opposite polarity travels generally in the opposite
direction.

In an additional embodiment disclosed in the '926
patent, a toner charging device is provided which
charges uncharged toner particles to a level sufficient
for movement by one or the other of the aforemen-
tioned charged toner conveyors.

The toner in a device such as disclosed in
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the '926 patent is extracted from the "tops" of the
clouds via the fringe fields that extend into the clouds
from around the apertures. The efficiency of toner us-
age in a charged toner conveyor is currently limited by
the relatively dilute toner density in the "tips" of the
toner clouds that are transported thereby.

US-A-4,814,796 discloses a direct electrostatic
printing apparatus including structure for delivering
developer or toner particles to a printhead forming an
integral part of the printing device. The printing device
includes, in addition to the printhead, a conductive
shoe which is suitably biased during a printing cycle
to assist in the electrostatic attraction of developer
through apertures in the printhead onto the copy me-
dium disposed intermediate the printhead and the
conductive shoe. The structure for delivering devel-
oper or toner is adapted to deliver toner containing a
minimum quantity of wrong sign and size toner. To
this end, the developer delivery system includes a
conventional magnetic brush which delivers toner to
a donor roll structure which, in turn, delivers toner to
the vicinity of apertures in the printhead structure.

US-A-4,780,733 discloses a direct electrostatic
printing apparatus including structure for delivering
developer or toner particles to a printhead forming an
integral part of the printing device. The printing device
includes, in addition to an apertured printhead, a con-
ductive shoe which is suitably biased during a printing
cycle to assist in the electrostatic attraction of devel-
oper through apertures in the printhead onto the copy
medium disposed intermediate the printhead and the
conductive shoe. Toner is delivered to the printhead
via a pair of oppositely charged toner conveyors. One
of the conveyors is attached to the printhead and has
an opening therethrough for permitting passage of
the toner from between the conveyors to areas adja-
cent the apertures in the printhead.

US-A-4,755,837 discloses a direct electrostatic
printing apparatus including structure for removing
wrong sign developer particles from a printhead form-
ing an integral part of the printing device. The printing
device includes, in addition to the printhead, a con-
ductive shoe which is suitably biased during a printing
cycle to assist in the electrostatic attraction of devel-
oper passing through apertures in the printhead onto
the copy medium disposed intermediate the print-
head and the conductive shoe. During a cleaning cy-
cle, the printing bias is removed from the shoe and an
electrical bias suitable for creating an oscillating elec-
trostatic field which effects removal of toner from the
printhead is applied to the shoe. The toner particles
soremoved are attracted to the copy medium in areas
away from the image areas.

With regard to the device described in US-A-
4,568,955, it is obvious to anyone skilled in electro-
statics that the toner resting in the bottom of the re-
servoir under the force of gravity alone must be un-
charged or of very nearly neutral charge. Thus, even
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though some toner may be charged by friction with
the agitator installed in the bottom of the reservoir,
other nearby toner must acquire charge of the oppo-
site polarity. As a result, any toner extracted from the
bed by the toner-carrying plate, with its inclined end
immersed in the bed of toner, must be toner having a
charge which is low in absolute value and/or of mixed
polarity. It should also be noted that since the toner-
carrying plate has a relatively coarse grid structure
(less than two lines per mm), it must operate at high
voltages (> 1000 volts rms) and at relatively low fre-
quency (< 1000 Hz). In other words, from the coarse
grid structure and the fact that it is alleged to extract
toner from a reservaoir, it is evident that this device is
intended to operate much like the electric curtain
of '869 which normally transports bipolar material.
Another feature of the toner-carrying plate, which
necessitates the handling of neutral or mixed polarity
toner, is the absence of any means to aid the return
of the toner to the reservaoir. If the toner did possess
a net charge, the pile of toner accumulated in the re-
servoir near the end of the toner-carrying plate would
produce a strong repulsive field and prevent addition-
al toner from escaping from the toner-carrying mem-
ber. Experience with transporting charge toner via a
travelling wave shows that charged toner must be as-
sisted off the carrying plate or it will block and back
up on the plate in a manner analogous to a traffic jam,
and further toner transport comes to a halt. Still an-
other feature of this device, which restricts it to the
use of low charged toner or very low toner density in
the transported cloud, called "smoke", is the relative-
ly large distance (-2 mm) between the toner-carrying
plate and the control aperture. Because of these fea-
tures, this printer is restricted to printing at very low
speeds (< 1 cm/sec ) and is incapable of printing page
length (-27 cm) images without plugging the aper-
tures. The present invention overcomes these limita-
tions and makes it possible to repeatedly print page
length images at high speeds (>2 cm/sec) for extend-
ed periods.

The present invention is directed to a direct elec-
trostatic printing (DEP) apparatus comprising a sup-
ply of charged toner disposed adjacent one side of an
apertured printhead structure and an image-receiv-
ing member disposed adjacent the other side thereof.
Toner particles which accumulate on the side of the
printhead structure adjacent the image-receiving
member are dislodged by toner particles from the
supply which are caused to bombard the side of the
printhead structure.

The close proximity of the imaging member to the
dislodged particles and the relative voltages cause
the dislodged particles to be attracted to the imaging
member in the interdocument area. As will be appre-
ciated, the toner which is attracted to the imaging
member is both unattractive and wasteful.

Thus, in accordance with the present invention,
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there is provided direct electrostatic printing appara-
tus, comprising a supply of charged toner particles;
an apertured printhead structure through which toner
particles pass in image configuration; an image-re-
ceiving member disposed adjacent one side of the
printhead; means for supporting the image-receiving
member; means for attracting toner particles from the
printhead to the image-receiving member; means for
periodically causing toner particles to bombard the
side of the printhead structure to dislodge toner par-
ticles which have accumulated on the side, character-
ised by interposing means for interposing between
the printhead and the path of the image-receiving
member to prevent dislodged toner from being depos-
ited on the image-receiving member and means for
removing the dislodged toner from between the print-
head and the interposing means.

In a further aspect of the invention there is pro-
vided a method of printing images, including the steps
of supplying toner particles to an apertured printhead
structure; supporting an image-receiving member to
one side of the printhead structure; attracting toner
particles from the printhead structure to the image-
receiving member; periodically causing toner partic-
les to bombard the side of the printhead structure fac-
ing the image-receiving member to dislodge toner
particles which have accumulated on the printhead,
characterised by preventing dislodged toner from be-
ing deposited on the image-receiving member by pos-
itioning interposing means between the printhead
and the image-receiving member, and removing the
dislodged toner from between the printhead and the
interposing means.

The invention will now be described by way of ex-
ample with reference to the accompanying drawings
in which:

Figure 1 is a schematic illustration of electrostatic

printing apparatus of the present invention in its

inactive position, and

Figure 2 is a schematic illustration of the Fig. 1

apparatus in its operative position.

The printing apparatus 10 includes a developer
delivery or conveying system 12, a printhead struc-
ture 14 and a backing electrode or shoe 16.

The developer delivery system 12 includes a
charged toner conveyor (CTC) 18 and a magnetic
brush developer supply 20. The CTC 18 comprises a
base member 22 and an electrode array comprising
repeating sets of electrodes 24, 26, 28 and 30 to
which are connected A.C. voltage sources V¢, V, V3
and V4 which voltage sources are phase-shifted one
from the other so that an electrostatic travelling wave
pattern is established.

The effect of the traveling wave pattern is to
cause already charged toner particles 34 delivered to
the conveyor via the developer supply 20 to travel
along the CTC to an area opposite the printhead
apertures 35 where they come under the influence of



7 EP 0 407 153 B1 8

electrostatic fringe fields emanating from the print-
head 14, and ultimately under the influence of the
field created by the voltage applied to the shoe 16. To
enhance the interaction between the fringe fields and
the toner travelling on the CTC, the distance between
the CTC and the printhead should be less than three
wavelengths, or 12 electrode spacings on the CTC for
a four-phase CTC, and preferably less than one wa-
velength. A narrow CTC/printhead spacing facilitates
a high delivery rate of usable toner and therefore a
high printing speed

By way of example, the developer comprises any
suitable insulative non-magnetic toner/carrier com-
bination having pyrogenic silica sold under the trade-
mark ’Aerosil’ contained therein in an amount ap-
proximately equal to 0.3 to 0.5% by weight, and also
having zinc stearate contained therein in an amount
approximately equal to 0.1 to 1.0% by weight. It
should be appreciated however that the optimal
amount of additives (Aerosil and zinc stearate) will
vary depending on the base toner material, coating
material on the CTC, and the toner supply device.

The printhead structure 14 comprises a layered
member including an electrical insulation base mem-
ber 36 fabricated from a polyimide film having a thick-
ness in the order of 0.025 to 0.05 mm. The base mem-
ber is clad on the one side thereof with a continuous
conductive layer or shield 38 of aluminum which is ap-
proximately 1 um thick. The opposite side of the base
member 36 carries a segmented conductive layer 40
thereon which is fabricated from aluminum and has a
thickness similar to that of the shield 38. The total
thickness of the printhead structure is in the order of
0.027 to 0.52 mm.

A plurality of holes or apertures 35 (only one of
which is shown), approximately 0.15 mm in diameter,
are provided in the layered structure in a pattern suit-
able for use in recording information. The apertures
form an electrode array of individually-addressable
electrodes. With the shield 38 grounded, and with 0-
100 volts applied to an addressable electrode, toner
is propelled through the aperture associated with that
electrode. The aperture extends through the base 36
and the conductive layers 38 and 40.

With a negative 350 volts applied to an address-
able electrode 40 via switch 39, and a dc power
source 41, toner is prevented from being propelled
through the aperture 35. Image intensity can be var-
ied by adjusting the voltage on the control electrodes
between 0 and minus 350 volts. Addressing the indi-
vidual electrodes can be effected in any manner using
electronically-addressable printing elements.

The electrode or shoe 16 has an arcuate section-
al shape as shown, but the present invention is not
limited to such a configuration. The shoe which is
positioned on the opposite side of a plain paper re-
cord medium 42 from the printhead 14 supports the
record medium in an arcuate path in order to provide
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an extended area of contact between the medium and
the shoe.

The record medium 42 may comprise roll paper
or cut sheets of paper fed from a supply tray (not
shown). The sheets of paper are spaced from the
printhead 14 a distance in the order of 0.05 to 0.75
mm as they pass thereby. As a general rule, the
smaller the spacing, the higher the resolution at high-
er printing speeds, though at the expense of main-
taining greater precision in the gap between the print-
head and paper. The record medium 42 is transported
in contact with the shoe 16 via edge transport roll
pairs 43.

During printing the shoe 16 is electrically biased
to a dc potential of approximately 400 volts via a dc
voltage source 44. Toner on the CTC not passed
through the printhead is removed from the CTC
downstream with an electrostatic pickoff device com-
prising a biased roll 46 and scraper blade 48. A suc-
tion pickoff device can be used in lieu of the electro-
static one.

To allow for wrong-sign toner becoming agglom-
erated on electrode 40 of the printhead 14, a switch
50 is periodically actuated such that a dc biased AC
power supply 52 is connected to the shoe 16 to effect
cleaning of the printhead. The voltage from the
source 52 is supplied at a frequency which causes to-
ner travelling through the apertures 35 into the gap
between the paper and the printhead to oscillate and
bombard the printhead.

Momentum transfer between the oscillating toner
and any accumulated toner on the control electrodes
40 of the printhead causes the toner on the control
electrodes to become dislodged. In order to prevent
the dislodged toner from being deposited on the re-
cord medium 42, a shutter 54 is moved from its inac-
tivated position shown in Figure 1, to its activated pos-
ition shown in Figure 2. Movement of the shutter be-
tween its active and inactive positions is effected by
means of a solenoid 56. In the position shown in Fig-
ure 2, the shutter 54 blocks the dislodged toner,
thereby precluding contact thereof with the paper 42.
A combination suction source and storage container
58 serves to draw the toner through a conduit 60 after
it is dislodged from electrode 40 of the printhead
structure 14.

At the fusing station, a fuser assembly 62 perma-
nently affixes the transferred toner powder images to
record medium 42. Preferably, fuser assembly 62 in-
cludes a heated fuser roller 64 adapted to be pressure
engaged with a back-up roller 66, with the toner pow-
der images contacting fuser roller 64. In this manner,
the toner powder image is permanently affixed to
substrate 42. After fusing, a chute (not shown) guides
the advancing substrate 42 to a catch tray (also not
shown) for removal from the printing machine by the
operator.

A typical width for each of the electrodes for the
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traveling wave grid is 0.025 to 0.10 mm. Typical spac-
ing between the centers of the electrodes is twice the
electrode width, and the spacing between adjacent
electrodes is approximately the same as the elec-
trode width. Typical operating frequency is between
1 and 10 kHz for 125 Ipi grids 0.10 mm electrodes, the
drive frequency for maximum transport rate being 2
kHz.

A typical operating voltage is relatively low (i.e.
less than the Paschen breakdown value) and is in the
range of 30 to 1000 Volt depending on grid size, a typ-
ical value being approximately 500 V for a 125 Ipi grid.
Stated differently, the desired operating voltage is ap-
proximately equal to 100 times the spacing between
centers of adjacent electrodes measured in units of 25
pm.

While the electrodes may be exposed metal such
as Cu or Al it is preferred that they be covered or
overcoated with a thin oxide or insulation layer. Athin
coating having a thickness of about half of the elec-
trode width will sufficiently attenuate the higher har-
monic frequencies and suppress attraction to the
electrode edges by polarization forces. A slightly con-
ductive overcoating will allow for the relaxation of
charge accumulation by charge exchange with the to-
ner. To avoid excessive alteration of the toner charge
as it moves about the conveyor, however, a thin coat-
ing of a material which is non-tribo active with respect
tothe toner is desirable. Aweakly tribo-active material
which maintains the desired charge level may also be
utilized.

A preferred overcoating layer comprises a strong-
ly injecting active matrix material such as that dis-
closed in US-A-4,515,882. As disclosed therein, the
layer comprises an insulating film forming continuous
phase comprising charge transport molecules and
finely-divided charge injection enabling particles dis-
persed in the continuous phase. A polyvinylfluoride
film available from the E. I. duPont de Nemours and
Company under the tradename 'Tedlar’ has also
been found to be suitable for use as the overcoat.

While a single CTC has been disclosed, it will be
appreciated that cooperating charged toner convey-
ors, such as disclosed in the above '733 patent could
be utilized. Also, any toner supply, including a mag-
netic brush loaded donor, as described in the '796 pa-
tent, can be utilized in conjunction with the above-
described toner removal and recovery system.

Claims

1. Direct electrostatic printing apparatus, (10) com-
prising:
a supply (12) of charged toner particles;
an apertured printhead structure (14)
through which toner particles pass in image con-
figuration;
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10

an image-receiving member (42) disposed
adjacent one side of the printhead;

means for supporting the image-receiving
member;

means for attracting toner particles from
the printhead to the image-receiving member;

means for periodically causing toner par-
ticles to bombard the side of the printhead struc-
ture to dislodge toner particles which have accu-
mulated on the side, characterised by

interposing means (54) for interposing be-
tween the printhead and the path of the image-
receiving member to prevent dislodged toner
from being deposited on the image-receiving
member and means (60) for removing the dis-
lodged toner from between the printhead and the
interposing means (54).

Apparatus according to claim 1, wherein the inter-
posing means (54) comprises a shutter member.

Apparatus according to claim 2, including means
for moving the shutter member to its operating
position intermediate the printhead and the im-
age-receiving member simultaneously with the
actuation of the means for periodically causing to-
ner particles to bombard the side of the print-
head.

Apparatus according to any one of claims 1 to 3,
wherein the removing means (60) comprises a
suction device.

A method of printing images, including the steps
of:

supplying toner particles to an apertured
printhead structure;

supporting an image-receiving member to
one side of the printhead structure;

attracting toner particles from the print-
head structure to the image-receiving member;

periodically causing toner particles to
bombard the side of the printhead structure fac-
ing the image-receiving member to dislodge to-
ner particles which have accumulated on the
printhead, characterised by preventing dislodged
toner from being deposited on the image-receiv-
ing member by positioning interposing means be-
tween the printhead and the image-receiving
member, and removing the dislodged toner from
between the printhead and the interposing
means.

A method according to claim 5, including the step
of positioning the shutter member intermediate
the printhead and the image receiving member
simultaneously with the actuation of the means
for periodically causing toner particles to bom-
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bard the side of the printhead structure.

Amethod according to claim 5 or claim 6, wherein
the removing step comprises the use of a suction
device.

Patentanspriiche

1.

Direkte, elektrostatische Druckvorrichtung (10),
umfassend:

einen Vorrat (12) an geladenen Tonerteilchen;
eine mit Offnungen versehene Druckkopfstruktur
(14), durch die Tonerteilchen in Bildfiguration hin-
durchgehen;ein Bildempfangsglied (42), das ei-
ner Seite des Druckkopfes benachbart angeord-
net ist;

eine Einrichtung zum Abstiitzen des Bildemp-
fangsgliedes; eine Einrichtung zum Anziehen von
Tonerteilchen von dem Druckkopf zu dem Bild-
empfangsglied;

eine Einrichtung, um die Tonerteilchen periodisch
zu veranlassen, die Seite der Druckkopfstruktur
zu bombardieren, um Tonerteilchen freizusetzen,
die sich auf der Seite angesammelt haben, ge-
kennzeichnet durch

eine Einfligeeinrichtung (54) zum Einfiigen zwi-
schen dem Druckkopf und dem Weg des Bild-
empfangsgliedes, um freigesetzten Toner daran
zu hindern, auf dem Bildempfangsglied abge-
setzt zu werden, und

eine Einrichtung (60) zum Entfernen des freige-
setzten Toners aus dem Zwischenraum zwischen
dem Druckkopf und der Einfiigeeinrichtung (54).

Vorrichtung gemak Anspruch 1, in der die Einfii-
geeinrichtung (54) ein VerschlufRglied umfafdt.

Vorrichtung gemafR Anspruch 2, die eine Einrich-
tung zum Bewegen des Verschlugliedes in sei-
ne Befriebsposition zwischen dem Druckkopf
und dem Bildempfangsglied gleichzeitig mit der
Betétigung der Einrichtung, um periodisch Toner-
teilchen zu veranlassen, die Seite des Druckkop-
fes zu bombardieren.

Vorrichtung gemaR irgendeinem der Anspriiche 1
bis 3, in der die Einrichtung (60) zum Entfernen
eine Unterdruckeinrichtung umfaft.

Ein Verfahren zum Drucken von Bildern, das die
Schritte enthalt:

Zufiihren von Tonerteilchen zu einer mit Offnun-
gen versehenen Druckkopfstruktur;

Abstiitzen eines Bildempfangsgliedes zu einer
Seite der Druckkopfstruktur;

Anziehen von Tonerteilchen von der Druckkopf-
struktur zu dem Bildempfangsglied;
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12

periodisches Bewirken von Tonerteilchen, die
Seite der Druckkopfstruktur zu bombardieren,
die zu dem Bildempfangsglied weist, um Toner-
teilchen freizusetzen, die sich auf dem Druckkopf
angesammelt haben, gekennzeichnet durch
Verhindern, dal freigesetzter Toner auf dem
Bildempfangsglied abgesetzt wird, indem eine
Einfligeeinrichtung zwischen dem Druckkopf und
dem Bildempfangsglied positioniert wird, und
Entfernen des freigesetzten Toners aus dem Zwi-
schenraum zwischen dem Druckkopf und der
Einfligeeinrichtung.

Ein Verfahren gemaf Anspruch 5, das die Schrit-
te enthalt, das Verschlullglied zwischen dem
Druckkopf und dem Bildempfangsglied gleichzei-
tig mit der Betatigung der Einrichtung, die perio-
disch Tonerteilchen veranlalt, die Seite der
Druckkopfstruktur zu bombardieren, zu positio-
nieren.

Ein Verfahren gemagt Anspruch 5 oder 6, bei dem
der Entfernungsschritt die Verwendung einer Un-
terdruckeinrichtung umfaft.

Revendications

Appareil d'impression électrostatique directe (10)
comprenant :

- une fourniture (12) de particules de toner
chargé;

- une structure (14) de téte d’'impression mu-
nie d’ouvertures, que traversent des parti-
cules de toner dans une configuration
d'image;

- un élément (42) de réception d’image, dis-
posé en étant contigu & un c6té de la téte
d’impression

- un moyen pour supporter I'élément de ré-
ception d’'image;

- un moyen pour attirer des particules de to-
ner pour les faire passer de la téte d’impres-
sion a I'élément de réception d’image;

- un moyen pour amener périodiquement des
particules de toner & bombarder le c6té de
la structure de la téte d’'impression afin de
déloger les particules de toner qui se sont
accumulées sur le coté, caractérisé par :

- un moyen d’interposition (54) pour interpo-
sition entre la téte d’impression et le trajet
de l'élément de réception d’image afin
d’éviter que le toner délogé ne soit déposé
sur I'élément de réception d’image et un
moyen (60) pour enlever le toner délogé
d’un endroit situé entre la téte d’'impression
et le moyen d’interposition (54).
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Appareil selon la revendication 1, dans lequel le
moyen d’interposition (54) comprend un élément
d’obturateur.

Appareil selon la revendication 2, comprenant un
moyen pour déplacer I'élément d’obturateur jus-
qu’a sa position opérationnelle entre la téte d'im-
pression et I'élément de réception d’image, simul-
tanément a l'actionnement du moyen permettant
d’amener périodiqguement des particules de toner
a bombarder le c6té de la téte d’'impression.

Appareil selon I'une quelconque des revendica-
tions 1 a 3, dans lequel le moyen d’enlévement
(60) comprend un dispositif & aspiration.

Procédé d’impression d’'images, comprenant les
étapes consistant a :

- fournir des particules de toner a une struc-
ture de téte d’impression munie d’ouvertu-
res;

- supporter un élément de réception d’'image
aun coté de la structure de la téte d’impres-
sion;

- attirer des particules de toner pour les faire
passer de la structure de la téte d’impres-
sion a I'élément de réception d’image;

- amener périodiquement des particules de
toner & bombarder le c6té de la structure de
la téte d’impression en regard de I'élément
de réception d’'image afin de déloger les
particules de toner qui se sont accumulées
sur la téte d’impression, caractérisé par
I'étape consistant a éviter que le toner dé-
logé ne soit déposé sur I'élément de récep-
tion d’image en plagant un moyen d’interpo-
sition entre la téte d'impression et I'élément
de réception d’image, et en enlevant le to-
ner délogé d’un endroit situé entre la téte
d’impression et le moyen d’interposition.

Procédé selon la revendication 5, comprenant
I'étape consistant a placer I'élément d’obturateur
entre la téte d’'impression et I'élément de récep-
tion d'image, simultanément & I'actionnement du
moyen permettant d’amener périodiguement des
particules de toner a bombarder le coté de la
structure de la téte d'impression.

Procédé selon la revendication 5 ou la revendica-
tion 6, dans lequel I'étape d’'enlévement
comprend l'utilisation d’'un dispositif & aspiration.
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